We investigate the size of the embedded regular tree rooted at a vertex in a d regular random graph. We show that almost always, the radius of this tree will be 1 2 log n, where n is the number of vertices in the graph. And we give an asymptotic estimate for Gauss' Hypergeometric Function.
Introduction
Random regular graphs turn out to be quite different from the usual models of random graphs, and fewer results exist on their basic properties [1] [4] . In this short note we use the configuration model for random regular graph. We pick a vertex with uniform distribution and we estimate the size of the embedded regular tree rooted in the given vertex. Our main result is that for d-regular graph with n vertices, the expected value for the size of the d regular embedded tree is almost always √ n. Theorem 1.1 Let G be a random d-regular graph with |V | = n. For v ∈ G the radius of the largest embedded d-regular tree rooted in v will almost always be 1 2 log n.
For a rooted tree with root v 0 define the radius as R = max v δ(v 0 , v) where δ is the distance in the graph. Then for d-regular rooted tree with n log d−1 n almost always for the embedded tree. We note that since almost all random regular graphs are expanding graphs, their diameter is O(log n) [3] , and therefore for every vertex we can find a spanning tree rooted in the vertex with r = O(log n).
In addition to our main result we get as a corollary 2.1 an asymptotic estimate for Gauss's Hypergeometric function 2
Results
First we note that for integer value, random variable X,
We pick a vertex v and let X be the random variable describing the radius of the largest d-regular tree around v. The following lemma implies theorem 1.1
We will use a version of the configuration model that was used by Brooks and Makover ([2] section 8) for cubic graphs. To generate the graph we will start with n vertices each one with d-half edges emanating from it. Then we pick pairs of free half edges and glue them together to form a complete edge (see Figure 1) . First we pick a vertex v 0 , and note that P (X ≥ 1) = 1. Now we choose one of the half edges around v 0 , and pick at random another half edge to glue to the our starting edge. There are dn − 1 free half edges, for d − 1 of them we will close a cycle. Therefore P (X ≥ 2) = dn−d dn−1
. If we do not close a cycle we will continue to pick half edges around v 0 , and then around the neighbors of v 0 , and so on. We observe that: In general
where for the graphs under consideration, n is even. Next we will use Stirling formula to get
Now let k = n r 0 ≤ r ≤ 1. We need to consider the following limit:
A tedious but straightforward of l'Hôpital's rule will show that
Notice that 
